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ABSTRACT
In this paper, we ask how ‘cognitive extenders’, based on AI technology, 
affect their users’ status as moral agents and the moral evaluation of their 
actions. We study how ‘AI-extenders’ can either enhance or diminish their 
users’ moral agency. On the one hand, they can broaden the scope of 
agential features and on the other hand, they can undermine the agent’s 
autonomy and lead to decreased responsibility. Our focus is on moral 
agency and responsibility of the AI-extended human being as a hybrid, 
coupled system. Assuming standard conditions for responsible agency, 
we will look at specific cases where the extender would make a difference 
to the agent’s moral status. The thought-experimental extenders we are 
dealing with are enabled by already existing technologies. The obvious 
motivation behind the exercise is that these devices might be useful for 
people suffering from psychiatric conditions complicating the expression 
of their moral agency. We analyze the moral status of AI-extended agents 
as coupled systems and argue that the functioning of an AI-extender can 
make a difference to an agent’s fitness to be held morally responsible. This 
should be considered in the responsible design and development of AI- 
extenders.
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1. Introduction

Throughout history, humans have off-loaded cognitive tasks to external tools and devices, but the 
recent advancements in AI and machine learning technology have elevated this phenomenon to an 
entirely new level. So-called AI-extenders (Hernández-Orallo and Vold 2019; Vold and Hernández- 
Orallo 2022) – AI-devices that perform substantial cognitive tasks as a part of their users’ cognitive 
processes – carry a lot of promise. For example, such devices might be beneficial for people suffering 
from psychiatric conditions that complicate the expression of their moral agency. At the same time, 
they pose deep philosophical questions related to the ‘mind-technology problem’ concerning how 
new technologies shape our agency, personal identity and social practices, and what sets our minds 
apart from the technology we use (see Clowes, Gärtner, and Hipólito 2021). In this paper, we explore 
one aspect of the problem by looking at how AI-extenders provide opportunities and complications 
affecting our moral agency.

We begin by introducing the idea of cognitive extension and AI-extenders. In order to study the 
relevance of AI-extenders to assessments of moral responsibility, we describe the folk psychology 
view of what constitutes action, agency, and moral agency. We then provide examples of how 
devices with different capacities could boost or diminish the defining properties of moral agency, 
and hence potentially affect those folk psychological assumptions. Our discussion employs thought 
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experiments involving AI-extenders to highlight the potential impact of such devices under varying 
conditions. The thought experiments in the focus of this short paper instantiate and offer fresh 
insights into various aspects of the broad and multifaceted mind-technology problem (Clowes, 
Gärtner, and Hipólito 2021). Moreover, we hope this discussion will provide tools to address the 
question of what is responsible design and use of devices like AI-extenders. Hence, this paper can 
also be seen as an exercise in the value-sensitive design approach (Friedman and Hendry 2019) – we 
aim to bring into light potential risk types related to AI-extenders that should be considered in 
designing real-world AI-extended technology.

2. AI-Extended Cognition

In recent years, philosophers have become increasingly interested in devices that operate with AI 
and can become integrated or incorporated as part of the user (see e.g. Andrada, Clowes, and Smart  
2022; Clowes 2015, 2019; Clowes, Smart, and Heersmink 2024; Naeem and Hauser 2024; Wheeler  
2019). Particular attention has been drawn to ethical questions, such as mental privacy, the risk of 
manipulation, the risk that arises from a high level of phenomenological transparency without 
understanding how the technology works, and the potential undermining of mental autonomy. 
We have chosen to use AI-extenders (Hernández-Orallo and Vold 2019; Vold and Hernández-Orallo  
2022) as our central conceptualization, because it is particularly useful when examining how 
questions of moral agency and responsibility change as AI technologies become integrated into 
our minds. This concept is a direct continuation of Clark and Chalmers’ (1998) hypothesis of 
Extended Cognition that states that external technologies can become constitutive parts of cogni
tive functions like memories and beliefs.1

In contrast to standard discussions on extended cognition that focus on cases like using pen and 
paper to boost one’s memory or using a tourist map for navigation in a new city, the tools under 
scrutiny are machine learning systems that realize parts of our cognitive functions. Hernández-Orallo 
and Vold (2019) define AI-extenders as cognitive extenders that use AI technology, so that a new 
cognitive capability is acquired. Unlike autonomous AI systems (like a delivery robot), they are non- 
autonomous parts of a hybrid system that is autonomous as a whole. They are devices, apps and 
wearables that can use auditory, visual or tactile recognition technology, and they can be used for 
various purposes, for example, to help people who suffer from learning disorders or mental 
disorders.

As an example of an AI-extender, consider a taxi driver using a navigation app powered by AI 
technology. She always has it on when she drives and doesn’t question its instructions when 
everything seems to go well. The interface she is familiar with is the app, and not the street signs 
or other traditional navigation elements. Her navigation skills have evolved through using the app: 
she has become very competent at navigating the city – but were the app to be removed, her 
navigation skills would be negligible. The navigator might also make her a safer driver, since it can 
inform her of speed limits and routes to avoid. As a coupled system, the driver and the navigation 
app form a unit that we are interested in when talking about AI-extenders (for similar examples in the 
literature, see e.g. Andrada, Clowes, and Smart 2022; Clowes 2020).

New technologies have transformed not only navigation (Gillett and Heersmink 2019), but many 
other everyday tasks and cognitive functions, such as memory (Clowes 2017; Heersmink and Adam 
Carter 2020), and also larger phenomena, such as our social relationships, work practices, leisure 
activities, fitness routines, and healthcare. Accordingly, ethical issues like moral responsibility have 
become more complex and pressing. For example, privacy concerns are pronounced, because 
cognitive aids based on machine learning technology can potentially be controlled by third parties 
that collect data about their users, leaving the agent unable to control who has access to the 
contents of her mental life (there is a vast literature about privacy concerns that arise from the 
extended mind, see e.g. Carter 2021; Clowes, Smart, and Heersmink 2024). Further, since AI- 
extenders have more potential to develop control over their users, there is a risk of endangering 
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autonomy and engendering cognitive atrophy (Hernández-Orallo and Vold 2019). Nevertheless, AI- 
extenders might also empower individuals who lack certain abilities (e.g. recognizing emotions via 
facial expressions) by compensating for or augmenting them.

To illustrate the dilemma we want to tackle in this paper, consider Ilari, a young athlete diagnosed 
with ADHD. He practices his sport alongside a group of teammates. Rather often, Ilari is taken by an 
‘anxiety seizure’. In his own words, his head is ‘full of ants’. This uncomfortable predicament may 
drive Ilari to erratic behavior, bullying and disturbing other teammates to relieve his anxiety. 
However, Ilari is on the whole a well-intentioned young man, and he usually tries to resist the 
urge ‘to go mad’. Sometimes he succeeds, with an inhuman effort. His understanding coach praises 
him when he succeeds in staying calm, and attributes the bad behavior to the condition rather than 
to Ilari himself, and thus tends to react without blame.

One day, Ilari is given a new device in the form of, say, an AI-based smartwatch connected to other 
wearable smart technology that assists with anxiety management by detecting the physiological 
features and providing warnings like a buzz connected to a verbal reminder to take particular 
calming actions. He starts using it regularly when training and gradually becomes accustomed to 
it. The teammates report that Ilari is like a different person – for the better! He understands quicker 
that an anxiety attack is on the way and takes the recommended course of action to reduce negative 
behavior.2

Does ‘new Ilari’ deserve more or less credit for not beating up his teammates (compared to earlier 
rare successes), because controlling himself doesn’t require as much effort? Or should his good 
behavior be valued as before, since his intention hasn’t changed, it has only become easier to 
accomplish? In other words, how does the device affect his praiseworthiness or blameworthiness for 
anxiety management? How should we understand the mind-technology conundrum – including 
intentional action, agency, and moral responsibility – with technology-amplified agents like Ilari? To 
answer this question, we will now delve into the domains of action, agency, and moral responsibility, 
and pose a further question: where should cognitive extenders be positioned within them?

3. Locating AI-Extenders in the Moral Responsibility Debate

How should we understand moral agency and responsibility? In a broad sense, actions can be 
understood as manifestations of agency, and this creates the basis for moral responsibility. If an 
agent intentionally does something she knows to be morally wrong, is not coerced to perform that 
action, and there is no external pressure of any kind present, then it is justified to ascribe moral 
responsibility for that action to her. Responsibility requires the powers of reflective self-control: the 
power to grasp and apply moral reasons and the power to control or regulate her behavior by the 
light of such reasons. Furthermore, the expression of the agency should not be ‘disturbed’ by 
exempting conditions (such as serious mental disorders, extreme immaturity, psychopathy) nor 
excusing conditions (such as inadvertence, mistake, coercion).

The elements of intentional action and agency are described under a different conceptual 
framework than the causal–cognitive processes that ground them. These levels of description should 
not be conflated, but the details of cognition are relevant to how we analyze agency. Cognitive 
processes are environmentally situated, and external elements such as technological aids we use 
play a substantial role. There is an ongoing debate about whether we should understand cognition 
as embedded in a network of causal influences or as partly constituted by external elements, that is, as 
extended cognition (Clark and Chalmers 1998; Rupert 2009; Telakivi 2023). The constitution of 
agency, however, is a separate issue although not independent from both ontological and explana
tory questions about cognition. Regardless of whether we take cognitive processes, foundational to 
agency, as partly constituted by external tools or merely causally influenced by them, the agency is 
still dependent on these external tools. But it is a separate matter to determine whether the external 
tools are a constitutive part of the agent. This has to be analyzed from an action-theoretical 
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perspective, sensitive to the very aims of this conceptual framework in judging whether the agent is 
in control and not, for example, manipulated in their behavior.

Our interest is in action and ethics, and what matters from this perspective is that AI-extenders 
may affect different parts of the chain in the intentional action description (intention formation, 
reasons-sensitivity, intention execution) and, consequently, the elements that constitute moral 
agency. AI-extenders may influence whether an exempting or excusing condition applies or no 
longer applies. The identification of the locus of the impact in the action chain is relevant to the 
moral responsibility appraisal. AI-extenders can strengthen or weaken the moral status of their users, 
and even change their status as morally responsible agents.

There is a lively debate concerning the role of moral considerations in deciding the ontological 
question of whether external tools should be understood as constituting or causally affecting the 
cognitive agent (see e.g. Cassinadri 2022; Clowes, Smart, and Heersmink 2024; Farina and Lavazza  
2022). As illustrated in the example in Section 2, the moral evaluation of an action performed by 
a morally responsible agent like Ilari who is wearing a smartwatch may depend on whether we count 
the smartwatch as a constitutive part of the agent or not. However, in the following, our focus is on 
cases in which not only the evaluation of an agent’s action but the agent’s status as a moral agent 
may depend on the presence of an AI-extender and how that might affect whether we should 
identify the extender as a constitutive part of the agent or not.

Traditionally, the type of moral agency that interests philosophers has been a morally responsible 
agency. To be a morally responsible agent is to be an appropriate subject of the normative demands 
and expectations through the practices of holding agents accountable of the moral community 
(Darwall 2009). Here, we adopt what we take to be the standard view of responsible agency, 
involving at a minimum, a certain degree and quality of control (Fischer and Ravizza 1998; 
McKenna 2012; Wallace 1994). Whatever one’s view of these capacities and abilities, though, they 
are taken to be those possessed by mature, neurotypical adults (Strawson 1962). Thus, even among 
those who share the widely accepted view that capacities required for moral agency come in 
degrees, morally responsible agency is generally thought to arise only at a certain threshold of 
maturity and control (e.g. a sufficient sensitivity to reasons, cf. Fischer and Ravizza 1998).

Recently, there has been plenty of discussion over the question whether AI agents could be 
morally responsible (Floridi and Sanders 2004; Himma 2009; Johnson 2006; Sullins 2006; see, e.g. 
Hakli and Mäkelä 2019) and there has also been discussion on whether humans and AI agents could 
share moral responsibility for consequences that ensue from the interaction between a human and 
an AI system (Hakli and Mäkelä 2019; Neuhäuser 2015). However, the question of whether extended 
agents composed of individual human beings who employ AI-extenders can be held morally 
responsible remains unanswered. As noted by Hernández-Orallo and Vold (2019), when coupled, 
an agent, say A, and an AI-extender, say E, form an extended agent A[E] that is different from 
a collective agent A+E. The action of such extended agents is not collaboration or shared agency, 
since the extender itself is not autonomous. These new technologies have opened up this whole- 
new dusky area between tool use, collaboration and hybrid agency that the mind-technology 
problem tries to navigate. In the next section, we will analyze situations in which the use of an AI- 
extender may affect one’s status as a moral agent with respect to a certain domain or context of 
action.

4. AI-Extenders Alter the Status of Moral Agency

We will now consider cases in which the presence of an AI-extender makes a difference to an agent’s 
status as a moral agent capable of bearing moral responsibility for her actions, possibly concerning 
only some particular domain of action. For the purposes of this paper, we adopt a rather typical set of 
conditions for moral agency which are slightly modified from those presented by Himma (2009). 
Accordingly, for all agents X, X is a moral agent if and only if X is
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(1) capable of making free choices,
(2) capable of deliberating about what one ought to do in light of moral reasons, and
(3) motivated and able to act on the basis of such deliberation.

In the following, we will ask what impact the use of an AI-extender has on the agent’s capacities and 
consequently on the fulfillment of conditions 1–3. If the extended agent simply inherits the 
capacities of the bare agent, then the extender doesn’t affect her moral status. Interesting cases 
would be those where adding or removing an extender makes a difference to whether the agent is 
a moral agent or not.

The extenders we use as examples are plausible but hypothetical devices: the necessary technical 
preconditions for many of them exist already, but as such most of them are not yet in use. The first 
three deal with psychiatric conditions (based on the diagnostic manual DSM-5, see APA 2022). This 
relates to real-life needs, because these technologies might have a considerable effect on certain 
kinds of deficiencies (and hence be useful for an individual with said deficiencies). However, these 
devices could also be useful to anyone who wishes to modify her set of morally relevant capacities. 
We certainly don’t claim that these devices would fit only one diagnostic category – on the contrary, 
many diagnostic categories exist on a spectrum (and depend on classificatory and cultural factors), 
and in a similar manner as other treatments in psychiatry, these extenders might benefit one while 
not someone else.

The conditions listed above are categorical criteria for whether a person is a moral agent or not, 
but the capacities themselves are not either/or properties. They may come in degrees in several 
dimensions. For instance, a capacity can have different strengths depending on how reliably or 
robustly it manifests in a person’s action or thinking in general. Additionally, the capacity can have 
different scopes in the sense that the capacity may exist (or function properly) in a wider or narrower 
range of contexts and external conditions. The practical relevance of extenders being able to affect 
moral agency comes from the fact that the relevant capacities can be strengthened or weakened, or 
their scope can be affected; the demonstration of this ability comes from the analysis of what kind of 
role they could have in enabling or disabling moral agency of a person. We will discuss examples of 
both kinds. Furthermore, the psychological capacities satisfying the conditions may be constituent 
parts of more than one condition, but we will consider each condition separately.

4.1. AI-Amplified Moral Agency

To begin with, we will introduce three different ways an extender could potentially affect its user’s 
status as a moral agent by enhancing the agent’s capacities to the extent that the above conditions 
1–3 become satisfied.

First, let us introduce a person called Mari who has symptoms of borderline personality disorder 
(BPD), and has difficulties in making morally relevant decisions on her own. BPD patients often have 
deficiencies in regulating emotions and moods, and this lack of self-regulation and impulse control 
can undermine their decision-making abilities. For the sake of an argument, let us imagine that Mari 
is suffering from such a severe case of BPD that her capacity for making free choices is impaired to 
the degree that the first condition for moral agency doesn’t hold for her.

When Mari is coupled with an AI-extender, let’s say wearable smart technology designed to 
enhance metacognitive skills by improving impulse control, the situation changes. The ‘impulse 
control shirt’ can increase her concentration and decision-making capacities to the extent that she is 
now a competent moral decision-maker regarding a new domain (emotional self-regulation). Hence, 
the first condition that appealed to the capability of making free choices didn’t hold with her to start 
with, but it does after coupling with the AI-extender. We can conclude that the extender made 
a difference to whether she can be considered a moral agent.

As a second character, consider Riku who has difficulties in interpreting other people’s 
behavior and is incapable of reading and recognizing their emotions. This could be a real 
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situation for a person with an autism spectrum condition. The inability to read emotions in other 
people’s behavior makes Riku insensitive to certain morally relevant aspects of social situations. 
For example, Riku often fails to notice that he has upset someone, and that makes him incapable 
of deliberating what he should do in those situations. However, he would very much want to 
appreciate other people’s emotions, if only he could recognize them. Due to his ‘blind spot’ – 
a domain-specific shortcoming – he doesn’t globally fulfill the second requirement of moral 
agency.

Riku might benefit from an extender, say, in the form of a smart helmet that can detect emotion 
features in facial gestures, movements and tone of voice. It would enable Riku to react in accordance 
with other people’s emotions and make his life much easier. When Riku starts to wear the helmet 
habitually, he learns to access the information provided by the extender in his deliberations and take 
appropriate actions based on it. After coupling, he is considered morally responsible for his behavior 
in a new class of social situations. In other words, Riku satisfies the second condition of moral agency 
more globally with an AI-extender than without, thus the extender has strengthened Riku’s moral 
agency.3

Third, consider Lisa who can reason about what she should do and choose a suitable action plan 
accordingly, but cannot find sufficient motivation to initiate the action, because she suffers from 
depression. She doesn’t have problems understanding what she ought to do and make plans based 
on that, but she is listless and lacks motivation to do anything. She satisfies the first two conditions, 
but the third condition (motivation and ability to act based on moral reasons) fails without an 
extender.

A suitable AI-extender for Lisa could be a predictive medical tool (‘a motivation pump’) that helps 
monitor its user’s moods and recommends the best timing for certain actions. It monitors when the 
user is at her strongest mindset, and in contrast, when morally challenging situations are better to be 
avoided if possible. It recognizes when Lisa is in critical situations where she undergoes moral 
deliberation, decides on the appropriate action, and tries to initiate action (but fails without the 
device). Like an insulin pump increases insulin when needed, a motivation pump increases self- 
confidence when needed. The pump injects critical chemicals to boost her levels of endorphins and 
dopamine that increase her subjective feeling of well-being thereby giving a positive reward and 
reinforcing her motivation to act. Hence, it seems that the AI-extender might enhance the capacity to 
be motivated by moral reasons, and condition three would hold with, but not without an AI- 
extender. However, strengthening the motivation is probably more problematic and difficult com
pared to the first two cases. Motivation is undoubtedly harder to compensate for than metacognitive 
skills or recognition of emotions.

All these three examples display cases of successful compensation. The use of an AI-extender 
affected their status as morally responsible agents with respect to a certain domain. The extender 
made a difference to whether the conditions of moral agency were satisfied: Mari became a moral 
agent regarding the capability of making free choices; Riku regarding the capability to deliberate 
based on moral reasons; and Lisa regarding the capability to be motivated to act based on moral 
reasoning. They were not moral agents to start with in these contexts of action, but when the 
extender was added an exempting condition got eliminated, and they became moral agents also in 
these new domains.

4.2. AI-Diminished Moral Agency

Let’s turn the tables and consider examples from the opposite perspective where the AI-extender 
would undermine its user’s moral agency. The following examples introduce three characters who 
are moral agents to start with, that is, they fulfill all three conditions of moral agency. But when they 
are coupled with an extender, their moral agency will diminish in certain domains. We have chosen 
these examples to show that besides positive effects, AI-extenders might also have a negative impact 
on their user’s moral agency. The initial aim to start using these technologies is to augment one’s 
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capacities, but it can lead to unwanted outcomes. Whereas in the previous cases the extender 
withdrew an exempting condition, in the following examples, the extender creates one. So, let us 
introduce our last three protagonists.

As our fourth AI-extender user, may we present Reko, who has felt, recently, that he could do with 
some help in dealing with his daily cognitive burden, such as keeping up with his busy work 
schedule, taking his kids to their hobbies and keeping up communication with his old friends. He 
decides to give a try to a ‘cognitive assistant’ based on AI-technology. It is an app on his smartphone, 
connected to wearables that constantly prompt him to act a certain way in order to boost efficiency 
in planning his daily cognitive tasks. It can plan, allocate and schedule tasks in ways that he wouldn’t 
have figured out without it, it can suggest responses and ready-made templates for (at least written) 
communication, and if his daily schedule seems to be too full to be able to cope with, sometimes the 
extender might advise to give up some tasks altogether.

First, all goes well, but after some time, Reko starts to feel that he is no longer in charge of his 
decisions. The cognitive assistant takes care of his daily decisions to the point where his choices 
result from the device, not from his free choice. He is manipulated by the device, and his own will has 
become undermined. The extender has an effect that Reko is no longer in a position where he could 
be said to have full control of his choices, so we can conclude that it undermined his status as a moral 
agent.

Fifth, consider Jari, who has consumed a lot of self-help literature convincing him that he could 
become a better version of himself. He buys a device that is advertised as a memory enhancer, which 
improves memory, provides a boost both in terms of the quantity of items one can recall, and also in 
terms of the detail with which one is able to bring back long-lost incidents from his past. Tempting, 
indeed, and first he enjoys the door that has opened to all those memories.

But sometimes the technology misfires and feeds him lively images of events that never took 
place and associates incidents and people from his life in non-factual ways – in a similar way as large 
language models like ChatGPT sometimes hallucinate ‘facts’. Eventually, the extender distorts Jari’s 
picture of reality, the details of the shared histories of the people around him, and his own narrative 
identity. Contaminated with these false beliefs, Jari starts to base his moral pondering on reasons 
that would never have directed his actions before. Consequently, he is not capable of morally 
adequate deliberation, and his status as a moral agent is undermined.

Finally, Sari, who has always been a well-behaved and dutiful person who wants to do morally 
right things. However, after some difficult life experiences, she feels that she wouldn’t always want to 
keep up the effort to be a good person. She decides to buy a ‘moral enhancer’ in the hope that she 
can outsource morally demanding decisions to the device. First, everything goes well, she feels less 
burdened but with the same morally praiseworthy outcomes. However, after using the enhancer for 
a while, she starts to lack motivation to act based on its prompts, because she feels they are not 
‘genuinely hers’. She feels that the extender has turned her into a ‘right-doer’, but at the same time, 
her own motivation to do the right things has been undermined. The extender has affected the third 
condition of moral agency, since she no longer has the same motivation to act based on the moral 
reasoning as before using the enhancer.

These ‘negative’ cases show that AI-extenders can also undermine moral agency. Reko has lost 
the capability to make free choices, Jari has lost the capability to pursue moral reasoning based on 
relevant information, and Sari has lost her motivation to act morally. More generally, the intrusion 
into their moral capacities can lead to a feeling of alienation from oneself as an autonomous moral 
agent. How should we approach moral appraisal in these cases? It seems quite unfair to require 
something that is not even within one’s grasp. The answer depends on whether one decides to opt- 
in with the augmenting AI-device in the first place and is aware of the risks involved. Also, as the use 
of these technologies becomes more widespread in society, it becomes increasingly difficult to avoid 
using them, as so many essential functions begin to rely on them (just as it is very challenging to 
navigate society today without a smartphone).
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Of course, Reko, Jari, and Sari would probably get their lost capacities back if they quit using their 
extenders. Indeed, it is important that there is a possibility to opt out of this kind of highly pervasive 
technology. However, there are potential obstacles on the way of withdrawing from cognitive 
extenders. First of all, they can be very addictive: it is hard to return to one’s old habit that requires 
more willpower. Moreover, sometimes extender usage might lead to cognitive atrophy. Reko may find 
it difficult to regain control and get back to making his own choices, and Jari might permanently stick 
with distorted views about his past. The displacement of heavily relied-on technology might lead to 
a significant deterioration in the functions that were outsourced to it. We might soon have 
a generation of students who have never written an essay without ChatGPT. Also, recall our taxi driver 
presented earlier. If she never navigates without an app, her navigation skills will degenerate. The 
phenomenon of cognitive atrophy is a real worry with our current lifestyle. This is how new technol
ogies have always worked, of course, but some of the capacities we have lost might not be necessary 
for our well-being whereas our capacity to make moral decisions might be too important to lose.

5. Reconsidering the Attribution of Moral Responsibility

Now, let’s analyze how to attribute moral responsibility when a person is coupled with an AI- 
extender. As our cases showed, there’s no one-size-fits-all answer, but we need to approach this 
question case by case. In the positive cases, the extenders served as cognitive tools, facilitating 
Mari’s, Riku’s and Lisa’s control over their own actions and moral judgements. They are responsible 
agents because their extenders enabled the realization of the conditions of moral agency for them. 
In the negative cases, the extenders distorted Reko’s, Jari’s and Sari’s autonomous decision-making, 
capacity for moral reasoning, or the ability to be motivated to act according to their deliberations. 
Coupling with their extenders thwarted the fulfillment of the conditions of moral agency, and hence 
they cannot be judged as before.

If one feels controlled by the technology, rather than using it to achieve intentionally chosen 
goals, it alienates one from their autonomous agency. In the first three examples, Mari, Riku, and Lisa 
used extenders successfully. However, even in these successful cases, it is questionable whether they 
had control (and a feeling of control) over it. When a painter uses a brush or a carpenter uses 
a hammer, they are in control of the tool, and not the other way around. However, it seems that we 
are facing a different situation when the tool is powered by AI or machine learning technology, or 
some other type of smart technology that has high adaptability. They are tools that don’t resemble 
what we are used to thinking tools are. They come with much higher degrees of adaptability and 
individualization, leading to outcomes that are far more unpredictable than those with traditional 
tools. They are transparent-in-use (Andrada, Clowes, and Smart 2022), but we often don’t know how 
they work or, indeed, how they affect us as human agents. They fulfill roles that resemble social 
functions – they indeed have many skills that only a few years ago were preserved for humans alone. 
They can recognize emotions; produce language, pictures, and music; keep company and engage in 
a conversation. Introducing AI tools into the cognitive system may cause the human in the loop to 
lose the ‘final word’.

Our examples highlighted the possibility that both internal and external features may be significant 
in evaluating and determining whether the target agent satisfies the conditions of a moral agent. In all 
these cases, the use and operation of the device are issues of moral deliberation in themselves. If 
something goes wrong, moral responsibility may lie with the designer; on the other hand, in some 
circumstances, the responsibility may lie with the user. In any case, the responsible design and 
implementation of these technologies call attention to highly important ethical questions.

There is an asymmetry between the positive cases, in which the technology enables moral 
agency, and the negative cases, in which it seems to undermine it. In the positive cases, we have 
no problem in saying that the person-technology system is a moral agent in a way the person 
without technology would not be, while in the latter case, it seems more intuitive to say that the 
person is a moral agent whose ability to manifest agency in action is prevented by the technology. In 
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other words, we have different intuitions about whether to include the extender into the system that 
underlies the agency or is outside it. Yet both kinds are examples of systems consisting of a person 
and an extender of a particular cognitive capacity. Is there any reason to treat the two sets of cases 
differently?

As discussed in Section 3, the constitution of a cognitive system and the constitution of 
agency are distinct issues, even though being an agent depends on having the appropriate 
cognitive capacities. This means that even if we describe both systems symmetrically at the 
cognitive level of description, we may have reasons to describe them asymmetrically at the 
agentive level of description (see Kokkonen 2021 for discussion on the levels of mental 
description). Much of the debate about whether an external element in a cognitive process 
is simply a tool for embedded cognition or a constitutive component of extended cognition 
has been done in terms of mechanistic explanation (see e.g. Kaplan 2012; Krickel 2023).4 

According to the mechanistic approach, a cognitive process has parts that constitute it, but it 
may also be in causal interaction with something that is not its constitutive part but is 
nevertheless (causally) enabling the process. The mechanist approach takes an explanatory 
perspective – it promises to offer a scientific explanation rather than a metaphysical enquiry 
into the ontological nature of the phenomenon in question. However, it has become clear 
that mechanistic analysis alone cannot solve the causal–constitution debate in the extended 
cognition framework, as many of its critics have shown. In many cases, it is possible to 
describe the role an extender plays in a cognitive process in both causal and constitutive 
terms. However, as many proponents of extended cognition have suggested (see e.g. Hurley  
2010), a better way to demarcate cognitive and agential boundaries can be achieved with 
a case-by-case method.

Moral agency is built on the set of capacities as outlined in Section 4. An entity that has 
these capacities is regarded as a moral agent. We can reverse this: if a moral agent is to be 
identified, those capacities that make one, belong to the agent. This provides different criteria 
for different cases to identify the elements that are constitutive parts of the cognitive pro
cesses of the agent and which are causal factors. This would create an asymmetry between the 
two sets of cases: in the positive cases, the extenders participate in creating moral agency, 
while in the negative cases, there is a moral agent suppressed by technology. Wheeler (2019) 
has suggested that we should take a step back from extended cognition to embedded 
cognition in certain potentially risky cases of AI-extended cognition. Should we take a similar 
approach with our ‘negative cases’? But as Clowes, Smart, and Heersmink (2024) note, the 
biggest open questions of responsibility, autonomy, privacy, and mental manipulation do not 
change at all, regardless of whether we classify AI-extenders as causal or constitutive elements. 
They continue that the proponent of the extended view would say that the embedded view 
overlooks important ethical issues related to individual autonomy and dignity, if the technol
ogies are not considered as proper parts of their users. Conversely, the proponent of the 
embedded view would say that the extended view exaggerates ethical claims about devices 
that, after all, are material artifacts, equating them with issues concerning the autonomy of 
persons (Clowes, Smart, and Heersmink 2024). Instead of seeing the agent and her AI device in 
a vacuum, we should take into account the context she is in – the whole distributed cognitive 
network.

AI-extenders indeed have the power to affect our agency, including moral agency, in both 
positive and negative ways. For example, a face recognition app can be very useful for someone 
who suffers from prosopagnosia and lives in the EU, but very dangerous for someone living in an 
authoritarian state. AI-extenders ethical classification always depends on what exactly their functions 
are, who is using them, what kind of other technical, cognitive, and moral skills the users possess, and 
in what kind of society and social situation they are in. This entails grave moral responsibility in the 
design process and highlights the importance of responsible design accounting for the range of 
contexts in which the technology is used, not just what it generally speaking does.
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6. Conclusions

We have argued that AI-extenders can affect the status of their users’ moral agency and hence 
have an impact on issues of responsibility. They may both enable and disable moral agency, 
depending on the type of extender and the context. We hope to have paved the way for further 
research on the responsible design and use of AI-extenders. In terms of the enabling part, AI- 
extenders can both compensate and enhance cognitive abilities and lead to alterations in the 
agent’s moral status. One could argue that the former (compensating or substituting an ability as 
a form of treatment) is morally more acceptable than the latter (enhancing or augmenting the 
agent by creating new abilities). However, it is impossible to draw a neat line between the two, 
given the lack of a definable range of normal variation in human cognitive capacities. The 
distinction between compensating a deficiency and enhancing a capacity to get extraordinary 
benefits becomes an issue of justice, not normality. Instead, we suggest that we should think 
about AI-extender technology as a normative and practical issue. Where do we need AI- 
extenders and why? In which cases are they especially harmful and threaten to undermine 
mental autonomy and moral agency? And what would be the best way to educate the general 
public about their risks and benefits? Whether we want it or not, they are here to stay and will 
continue to challenge our previously held concept of human mind and moral agency.

Finally, the main benefit that arises from the AI-extended scope of moral agency is not just about 
social justice. It is about enabling people to become fully capable agents in the moral dimension as 
well as ensuring they are capable of meeting the expectations of their society. Ilari, the young athlete 
who suffers from ADHD, would both feel out of control of himself and be an outcast without the 
device. Coupled with his extender, he can express his full moral agency, without the burden of the 
extra task of overriding an obstacle that would make common and easy ethical duties supereroga
tory for him.

AI-extenders can affect an agent’s decision-making and decisions about their technical functions, 
design, as well as who can use them and where, are not morally neutral. They may both enable an 
individual to be a responsible agent and nudge the content of the choices at the same time. While 
this technology could extend the scope of moral agency in one dimension, it could diminish 
autonomy in another, and lead to growing dependency. There are also worries about biases and 
abuse, as always with AI, and they are very intimate in this case. Developing psycho-technological 
hybrids holds great potential but also comes with significant risks. The design of these technologies 
requires careful oversight of the ethical consequences for the user and the social environment, case 
by case, application by application, customized for each user. We hope that we have provided some 
general philosophical insights for this value-sensitive design process.

Notes

1. There has been a vast debate in the literature over the last 20 years whether (properly integrated) tools should 
indeed be classified as constitutive parts of cognition (this view is referred to as extended cognition) or merely as 
causal factors (this view is referred to as embedded cognition). We will return to this question in Sections 3 and 5.

2. Assistive smart technologies for children with ADHD have developed a lot in recent years, and there are 
applications that function much like Ilari’s smartwatch. McHugh et al. (2010) designed a smart wristband 
connected to a heart rate belt that can detect upcoming emotional outbursts and advise the child on self- 
calming routines. For a review of other smart technologies in use for people with ADHD, see Sonne et al. (2016).

3. This kind of technology could also be used to detect one’s own emotions, and that might also increase 
deliberation over morally relevant issues. Perhaps it could also help neurotypical individuals to recognize 
emotions in others in online environments. There are several kinds of technologies available for this purpose, 
e.g. a smartphone app that detects one’s moods based on their typing patterns (Ghosh et al. 2019).

4. It is even likely that the whole ‘constitution-turn’ in the extended cognition literature took place precisely 
because of the success of the mechanistic view in philosophy of science (see Telakivi 2023). However, there have 
been other ways to explain the constitutive relation, most notably Michael Kirchhoff’s account on diachronic 
constitution (see e.g. Kirchhoff 2015).
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